Forskolin fails to activate L-type calcium current in hypertrophied cardiomyocytes of chronically hypoxic rats.
We have shown that the contractile, cytosolic calcium ([Ca2+]i) and cyclic AMP (cAMP) responses to beta-adrenoceptor stimulation are attenuated in ventricular myocytes of chronically hypoxic (CH) rats. The aim of this study was to examine the effect of forskolin on the L-type Ca2+ current in CH hypertrophied ventricular myocytes. Patch-clamp recording of the L-type Ca2+ current was measured in right ventricular myocytes of normoxic control and CH rats exposed to 10% inspired oxygen for 4 weeks. The breadth, but not the length, of CH myocytes was significantly greater than that of the control group. Activation of beta-adrenoceptor with isoproterenol (0.1 microM) increased the peak Ca2+ current by 83% in the normoxic control but the increase of peak Ca2+ current was not significant in the CH myocytes. Forskolin (0.1 - 1 microM), an activator of adenylyl cyclase, increased the peak Ca2+ current by 49% - 102% in the normoxic controls but it did not cause significant change of the peak Ca2+ current in CH myocytes. These results suggest an absence of forskolin-induced activation of Ca2+ current in hypertrophied ventricular myocytes during chronic hypoxia. The failure of activation of the Ca2+ current is consistent with the idea that adenylyl cyclase function is down-regulated in CH hypertrophied myocytes.